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Background: Effective access measures are intended to reflect progress toward universal health coverage.
This study proposes an operative approach to measuring effective access: in addition to the lack of financial
protection, the willingness to make out-of-pocket payments for health care signifies a lack of effective access to
pre-paid services.
Methods: Using data from a nationally representative health survey in Mexico, effective access at the individual
level was determined by combining financial protection and effective utilization of pre-paid health services as
required. The measure of effective access was estimated overall, by sex, by socioeconomic level, and by federal
state for 2006 and 2012.
Results: In 2012, 48.49% of the Mexican population had no effective access to health services. Though this
represents an improvement since 2006, when 65.9% lacked effective access, it still constitutes a major challenge
for the health system. Effective access in Mexico presents significant heterogeneity in terms of federal state and
socioeconomic level.
Conclusions: Measuring effective access will contribute to better target strategies toward universal health coverage.
The analysis presented here highlights a need to improve quality, availability, and opportuneness (location and time)
of health services provision in Mexico.
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Just over a decade ago, the challenges faced by the Mexican
National Health System, despite its previous accomplish-
ments, were still significant. In 2000, almost 60% of the
population in Mexico did not have access to any type of
health insurance. Total health expenditure was low,
which favored federal states the growth of health-care
facilities with better infrastructure and higher-income
individuals. This, of course, generated significant inequity
in access to health services for all those people without so-
cial security coverage [1]. In that situation, individuals had
to make out-of-pocket payments for all expenses related
to medical care—even in public institutions with restricted
funding; that led to a significant, complex economic im-
balance among Mexican households. By 2000, it has been
estimated that approximately two and a half million fam-
ilies were pushed annually to impoverishment as a result
of health expenses [2].* Correspondence: jpgutier@correo.insp.mx
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unless otherwise stated.With time, the inequity grew between the insured
population and people lacking social security. In this re-
gard, government spending in 2002 for insured individ-
uals was 2.3-fold greater than for the uninsured sector
[3]. Consequently, it became necessary to extend public
health insurance schemes in Mexico. To this end, social
protection in the form of the Social Health Protection
System (SPSS—Sistema de Protección Social en Salud
[in Spanish]) became incorporated within the national
health system. The SPSS was designed to facilitate access
to health services and decrease the chance of impover-
ishment caused by out-of-pocket expenses, particularly
in the case of catastrophic health expenditure.
Overall, great progress has been made in reducing the
inequality gap with health insurance. Mexico has now
received international recognition for its national health
system [4]. In the 10 years since its launch, the SPSS
(known as Seguro Popular) has clearly managed to se-
cure financing for a package of health services for a large
proportion of the population. However, major challenges
remain in the provision of services, which in conjunction
with the persistence of some financial barriers result in aal Ltd. This is an Open Access article distributed under the terms of the Creative
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number of people.
The consolidation of health systems depends directly
on the generation and use of information and knowledge
as an ongoing process [5]. Thus, it is necessary to focus
on assessing the relationship between financial coverage
and health-care use toward a proper understanding
of effective access to health care. Furthermore, this ap-
proach is able to shed light on the specific effects of
public policies directed at increasing effective access to
health services; it allows for operationalization of the
measurement of a central element of universal health-
care systems.
The World Health Organization has defined universal
health-care coverage as the opportunity for any individ-
ual to use curative health-care services, preventative ser-
vices, or health-promotion services that are of sufficient
quality to be effective and that do not expose the user to
financial hardship [6,7]. The Royal Society of Medicine
has stated that the concept of access to health-care
services requires complex analysis. For measurement
purposes, access to health-care services can be approxi-
mated by quantifying the number of people who require
medical care compared with the number that are actually
admitted into the health-care system. The concept of ac-
cess to health care needs to be addressed in at least four
dimensions [8]:
 Availability of services.
 Ability to provide equitable health-care services.
Access to services can be evaluated as a standardized
relationship between health-care requirements and
usage of services.
 The existence of personal, financial, organizational,
social, and cultural barriers to access to health-care
services.
 Health-care outcomes.
In Mexico, scholars have searched for an operational
indicator of universal health-care coverage that reflects
not only financial protection (understood as prepay-
ments for health care to avoid out-of pocket payments)
but also the opportunity of use (in terms of adequate
quantity and quality), as defined by the system’s different
access options and its responsiveness. The lack of any of
these three dimensions (use of needed services, service
quality, and financial protection) implies an absence of
effective access, and such access is what ultimately en-
sures universal coverage [9]. Lack of effective access
owing to the absence of financial protection is the easiest
dimension to measure: if an individual does not have
health insurance, he or she lacks sufficient access. Meas-
uring the other two dimensions is more complex and
requires additional assumptions. Specifically, the use ofservices and service quality are not independent variables:
they are highly correlated.
In the case of Mexico, financial protection has been
channeled through two large public mechanisms: social
security and the SPSS. Whereas social security includes
institutions that both finance and supply health-care ser-
vices, the SPSS (coordinated by the National Commission)
primarily finances services offered by other entities, such
as state health services and federal hospitals. These finan-
cing mechanisms rely on a public network of health-care
suppliers, which are allocated resources according to the
number of individuals for whom they provide services.
Thus, the aim under Mexico’s financing strategy is that
universal coverage is achieved by offering the option to ac-
cess sufficient services of sufficient quality, financed by ei-
ther social security or the SPSS, the vast majority of which
are public services.
As a consequence of this situation, an access problem
may be indicated when the population insured through
either social security or the SPSS makes out-of-pocket
payments for health-care services. It is assumed that in a
situation with opportune (adequately located and timely)
and efficient health-care services financed by social se-
curity or the SPSS, individuals will elect to use these ser-
vices whenever the need arises. Conversely, when faced
with problems of service availability or quality, individ-
uals will be willing to make out-of-pocket payments for
health-care services outside the network.
We propose therefore that any individual with public
health insurance who makes use of private services
through direct payments (excluding private prepayments)
does not have effective access to health-care services. This
assumption implies that once an individual (or household)
decides on the need to use health services, the selection of
provider depends on the intrinsic characteristics of avail-
able suppliers, declared price, opportuneness (including lo-
cation and time) and quality (perceived). If opportunity
and quality are similar among providers, it is expected that
price will determine the decision. Individuals with insur-
ance (financial protection) will therefore always opt for
providers within these financial schemes ceteris paribus.
However, if individuals perceive challenges in opportune-
ness or quality and have available resources, they may opt
to pay out-of-pocket for other services that may be more
convenient or perceived as more effective.
An additional issue related to individual preferences
(not covered by elements of opportuneness and perceived
quality) could be the perception of private health-care
provision as a luxury good; in this way, an individual—even
when having insurance—may prefer expensive private ser-
vices [10]. Nevertheless, this is not assumed to be highly
prevalent.
The objective of the present study is to propose and
estimate an indicator for effective access to health-care
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measurement of a task’s magnitude and be effective in
monitoring progress. The proposed indicator was assessed
using data collected by the 2006 and 2012 National Health
and Nutrition Survey (ENSANUT—Encuesta Nacional de
Salud yNutrición [in Spanish]).
Methods
As explained in the Introduction, effective access is pro-
posed as an operational measure of universal coverage
and integrates its three dimensions: use of needed ser-
vices, service quality, and financial protection.
Data
The data used in this analysis were extracted from the
2006 and 2012 ENSANUT surveys; specifically, they
were taken from the survey instruments that included
the variables of household financial protection and user
access to health-care services, the general household in-
strument, and the health-services user instrument. A
more detailed description of the design and scope of
both the 2006 and 2012 ENSANUT surveys is reported
elsewhere [11,12]. The ENSANUT sampling is represen-
tative of the national population in Mexico. The survey
also includes details of state representation and repre-
sentation by urban and rural strata at the national level.
All ENSANUT data are openly available at http://ensanut.
insp.mx.
The ENSANUT 2006 collected data from 47,152 house-
holds distributed among the 32 federal states in Mexico;
that number represented 97% of selected households. In
the survey, data were collected from an appropriate
informant (a household member aged 18 years or older
possessing information about all members) about general
household characteristics and on its members’ socio-
demographic details, including health insurance and
utilization of hospital services. Data were also obtained
from the household informant about recent utilization of
ambulatory health services by all household members. In
those households where at least one member was reported
to have used ambulatory health services in the previous
2 weeks, a user was selected for direct interview. From all
the surveyed households, use of recent health services was
indicated in 12,928, and data were collected from 12,860
users (99% of those identified).
The procedures and structure for the ENSANUT 2012
survey were similar to those in 2006. Data were collected
from 50,528 households—92% of those selected. Among
these, 14,885 individuals were selected for the recent health
user’s instrument, and data were collected from 14,104
(95%).
There was one important difference in the health ser-
vices user instrument between the 2006 and 2012 sur-
veys: in the 2006 survey, the use of preventive serviceswas included in identification of use, though this was
not the case in the 2012 survey. However, in 2006, 91%
of users attended health services for non-preventive in-
terventions, and the analysis was restricted to this group
to ensure comparability.
Datasets for both surveys included expansion factors
(weights), which allowed the estimates to be generalized
for the Mexican population. Expansion factors for the
health-care service user dataset allowed expansion to
those individuals that utilized the services in the 2 weeks
before the households were visited. In this analysis, it
was assumed that users’ behavior represented utilization
for the entire population. From the utilization rates
(5.8% in 2006, 7.7% in 2012), it could be assumed that all
individuals used health services at least once a year; since
the time of the survey was exogenous to households, those
interviewed could be seen as a random sample of all indi-
viduals. Therefore, expansion factors from the users were
adjusted to the total country population.
Variables
Financial protection is defined as an affiliation to any
relatively comprehensive insurance program, which
means a program that includes services ranging from
basic outpatient services to inpatient hospital care. In
Mexico, such a program includes the population cov-
ered by social security and the SPSS. Although inter-
ventions in the two schemes are different, both are
considered comprehensive systems. In both the 2006
and 2012 surveys, affiliation for each household mem-
ber was reported by the household informant, who
answered for all individuals the question “Is [NAME]
affiliated or registered to health services from … ?”; a
list of institutions and insurance schemes was read for
the last item, with none being the final option.
The use of private outpatient services in the financially
protected population has been identified as a proxy
measure of the limitations of public services; it is in-
fluenced by any barrier to access and emphasizes the
perception of inadequate quality or efficiency and in-
sufficient times or locations [13,14]. The use of private
health services by those with public financial protection
was identified using the health-services user instrument.
Among those that attended ambulatory health services for
non-preventive services, both financial protection status
(from the household informant report) and provider were
identified. The provider was reported by the interviewee in
answer to the following item in the questionnaire: “What
was the institutional affiliation of the person that provided
health care to you?” The interviewer indicated the reported
institution in a comprehensive list of public providers,
which also included private ones as an option.
As the first step in this measurement, the population
with financial protection that utilized private services
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problem and having used health-care services. With the
aim of calculating the percentage of the total population
as the indicator of effective access, this group was used
as the numerator and the total population as the denom-
inator; we thus calculated the percentage of the popula-
tion with financial protection and that had used private
services when seeking care for a health problem.
Additionally, the data were stratified according to sex
and socioeconomic level. Socioeconomic level was esti-
mated in both the 2006 and 2012 surveys using an im-
putation strategy, which is described in detail elsewhere
[15]. The strategy uses data on sociodemographic char-
acteristics of the head of the household, household com-
position, and housing conditions from the National
Income and Expenditures Survey. The latter is a nation-
ally representative survey that is implemented every
2 years in Mexico to predict per capita income quintiles
for households; it uses the coefficients to impute the
quintile for the ENSANUT households. All members of
a household were considered to be on the same socio-
economic level.
The use of hospitalization services was identified by
the household informant. For each household member,
the informant answered the question, “Was [NAME]
hospitalized during the past year?”; “yes” and “no” were
the possible answers.
Analysis
The 2006 and 2012 ENSANUT survey data were used to
estimate the indicator of effective access to ambulatory
services, defined as:
Effective access = 100% – (% population without finan-
cial protection) – (% population with financial protec-
tion * % population with financial protection that used
private health care because of access barriers to public
services). As noted above, financial protection was iden-
tified from the household instrument, and the health
provider was reported during the user interviews. The
data were consolidated to estimate the effective access in
2006 and 2012. Thus, the proportion of the population
with effective access and the 95% confidence intervals
were estimated.
Year and federal state comparisons were performed by
comparing the 95% confidence intervals of the estimates
to establish whether those values could be considered
different with 95% confidence. Finally, an indicator of ef-
fective access to hospitalization services was estimated
using data from those individuals reported to have been
hospitalized in the previous year to the visit. Since this
was a small proportion of the population (3.5% in 2006,
3.8% in 2012), estimations were made only for this
group; i.e., it was assumed that their behavior did not re-
flect that of the entire population.Results
Tables 1 and 2 show the 2006 and 2012 estimates for the
percentages of the population without financial protec-
tion and without effective use of health-care services for
the total population. The results are stratified by sex and
socioeconomic quintile. The tables also show the result-
ing estimates for the population with effective access to
health-care services for the same strata.
The results for the 2006 ENSANUT indicated that
55.71% of the population lacked financial protection for
health care. Despite being financially protected, 10.50%
of the total population opted for private ambulatory ser-
vices. Therefore, in 2006, the Mexican population with
effective access to health-care services was 33.79%.
Effective access was slightly higher for women than for
men (34.78% vs. 32.30%), and the highest socioeconomic
quintile had a higher proportion of the population with
effective access than the lowest quintile (39.30% vs.
30.78%). In the population with financial protection, there
was a larger proportion of individuals without effective use
of health-care services among people with social security
(25.16%) than those covered by Seguro Popular (19.03%).
This may reflect the stricter financial constraints faced by
people in the Seguro Popular (lower-income population),
which limits their choices in terms of accessing private
services.
The results for the 2012 ENSANUT survey show that
26.66% of the population lacked a financial protection
scheme. In the population with financial protection, ap-
proximately one-third of those with public insurance
used private services in their last outpatient consultation,
representing 21.83% of the total population. The propor-
tion of the total population with effective access to
health-care services was estimated at 51.51%, and once
again the percentage was higher for women than for
men (53.90% vs. 47.89%). According to socioeconomic
status, the proportion of the total population with effective
access was highest for the lowest income quintile—
62.86%—compared with the highest income quintile, in
which 41.56% of the population had effective access.
We can therefore conclude that for the total population
(even adjusted by sex) and for the lowest three socio-
economic quintiles, effective access increased from 2006
to 2012 since their confidence intervals did not overlap.
However, the confidence intervals for the two highest so-
cioeconomic quintiles did overlap, which suggests that
the changes between 2006 and 2012 for those quintiles
may not be significant. In other words, effective access
for the two highest socioeconomic quintiles did not sig-
nificantly change between 2006 and 2012.
A noteworthy and important result is that while the
percentage of the population lacking financial protection
showed a downward trend between 2006 and 2012, the
proportion of users with problems in the effective use of
Table 1 Percentages (95% confidence intervals) of the Mexican population without financial protection, without







Total 55.71 10.50 33.79
(54.61 - 56.81) (9.61 - 11.39) (32.15 - 35.43)
Men 56.60 11.10 32.30
(53.92 - 59.27) (9.74 - 12.46) (30.03 - 34.58)
Women 55.12 10.10 34.78
(52.82 - 57.42) (9.04 - 11.15) (32.74 - 36.83)
Quintile 1 63.15 6.07 30.78
(60.28 - 66.03) (5.14 - 7.00) (28.16 - 33.41)
Quintile 2 60.22 10.12 29.66
(56.90 - 63.54) (8.32 - 11.92) (27.00 - 32.33)
Quintile 3 48.38 13.28 38.33
(44.43 - 52.34) (11.14 - 15.43) (34.88 - 41.78)
Quintile 4 43.56 16.03 40.40
(39.24 - 47.89) (13.34 - 18.72) (36.48 - 44.32)
Quintile 5 40.63 20.07 39.30
(34.38 - 46.87) (15.47 - 24.67) (34.05 - 44.56)
Social Security 25.16 74.84
(23.21 - 27.10) (72.90 - 76.79)
Seguro Popular 19.03 80.97
(15.96 - 22.11) (77.89 - 84.04)
Source: own estimates based on the 2006 ENSANUT.
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period (10.50% vs. 21.83%). Though further analysis is
needed to explain this increment, it is partially explained
by the increase in the size of the potential population for
this indicator: since this indicator is estimated from indi-
viduals with financial protection, the rise in this group also
increased the size of the population for the estimation of
effective use. As a percentage of the population with finan-
cial protection, individuals without effective use amounted
to 23.73% in 2006 and 29.77% in 2012, i.e., a 25% increase.
By 2012, there was no difference in effective use of or ac-
cess to health-care services between people covered by so-
cial security and those covered by Seguro Popular.
With respect to regional variations, the proportions
of the population without financial protection and
without effective use of health-care services by federal
state are shown in Figures 1 and 2 for 2006 and 2012,
respectively. The results show ample heterogeneity
among the states for both years, though the hetero-
geneity was reduced in 2012. In addition, the increase
in financial protection occurred concurrently with an
increase in problems with the effective use of the ser-
vices. Comparisons among the states were performed
at the 95% confidence intervals for the estimated indi-
cator for effective access (i.e., the difference betweeneach bar in Figures 1 and 2 and 100%). There was
considerable overlapping, which could be attributable
to the sample sizes. Even so, when comparing, for ex-
ample, the states with the highest and lowest propor-
tions of effective access, the intervals did not overlap,
which indicates that effective access was different with
95% confidence.
Finally, the results of the indicator for effective ac-
cess to hospitalization appear in Table 3. Effective ac-
cess to hospital services was 49.78% for individuals
that required hospitalization in 2006. A key element
related to the larger percentage for this indicator com-
pared with effective access to ambulatory services is
financial protection coverage. Among individuals that
required in-patient services, 42.69% lacked financial
protection, compared with 55.71% for people that re-
quired ambulatory services. Effective access to hospi-
talization increased to 75.49% in 2012, or 70.43% when
adjusted for those covered by Seguro Popular that re-
quired interventions not covered by SPSS and therefore
were considered as being without effective use of ser-
vices. For 2012, it is important to note that while lack of
financial protection among individuals that required
ambulatory services amounted to 26.66%, it was 14.03%











Lacking financial protection Lacking effective utilization With effective access
Figure 1 Percentages of the population without financial protection, without effective use of health-care services, and with effective
access to such services by federal state in Mexico in 2006.
Table 2 Percentages (95% confidence intervals) of the Mexican population without financial protection, without







Total 26.66 21.83 51.51
(26.00 - 27.33) (20.57 - 23.09) (50.02 - 53.00)
Men 28.76 23.51 47.89
(28.04 - 29.48) (21.70 - 25.33) (45.70 - 50.07)
Women 24.66 20.72 53.90
(23.95 - 25.37) (19.28 - 22.15) (52.10 - 55.70)
Quintile 1 25.51 14.71 62.86
(24.40 - 26.63) (12.78 - 16.64) (59.87 - 65.86)
Quintile 2 26.92 20.50 53.46
(25.67 - 28.17) (18.08 - 22.91) (50.15 - 56.77)
Quintile 3 26.66 21.56 52.90
(25.38 - 27.93) (19.05 - 24.08) (49.71 - 56.09)
Quintile 4 27.39 24.88 45.99
(26.14 - 28.65) (22.10 - 27.66) (43.20 - 48.78)
Quintile 5 27.55 28.00 41.56
(26.10 - 28.99) (24.96 - 31.04) (38.41 - 44.71)
Social Security 29.77 70.23
(27.72 - 31.81) (68.19 - 72.28)
Seguro Popular 29.76 70.24
(27.47 - 32.06) (67.94 - 72.53)
Source: own estimates based on the 2012 ENSANUT.












Lacking financial protection Lacking effective utilization With effective access
Figure 2 Percentages of the population without financial protection, without effective use of health-care services, and with effective
access to such services by federal state in Mexico in 2012.
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The proposed indicator suggests that just over half of
the Mexican population had effective access to health-
care services in 2012 and that about 30% of individuals
requiring in-patient services lacked effective access to
such services. Therefore, the challenge to ensure universal
effective access amounts to incorporating the remainingTable 3 Percentages (95% confidence intervals) of the Mexica
financial protection, without effective use of health-care serv
2006 and 2012
Population percentage without








*Adjustment was made to exclude from effective use those with financial protection b
the SPSS. Household informant reported whether inpatient cost were covered or not bhalf of the Mexican population. Considering the country’s
estimated population in 2012, approximately 57 million
people presently do not have effective access to health-care
services.
In terms of the relative weight of the two factors con-
sidered in the present study, just over half (54.3%) of the
lack of effective access was a result of the absence ofn population that required in-patient services without
ices, and with effective access to in-patient services in
Population percentage without
effective use of those that
required in-patient services
Population percentage
with effective access to
in-patient services
7.52 49.78
(6.56 - 8.49) (47.71 - 51.85)
10.48 75.49
(9.45 - 11.52) (74.03 - 76.95)
18.68 70.43
(17.37 - 20.00) (68.87 - 71.99)
y the Seguro Popular that demanded in-patient services that were not covered by
y the SPSS.
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what are defined in this study as limitations or barriers
to public health-care services. These limitations or bar-
riers may be because of shortcomings in quality or lack
of geographic availability or opportune access when fa-
cing a health-care need.
It is important to note that the measure of effective
access may be an underestimation of the challenge
faced by the Mexican health system. As indicated
above, effective access seems to be higher among indi-
viduals in the lower socioeconomic quintiles, but this
may only reflect a lack of resources to opt for other
services, i.e., the proposed indicator does not capture
intention to use other services but the actual use of
such services.
Regarding the indicator related to effective access to
in-patient services, a key element among the results was
that individuals who used hospital services were more
likely to have financial protection. Since there is no evi-
dence that those without financial protection are less
likely to need in-patient services, it could be that this
partly reflects a financial barrier.
The proposed indicator allowed us to comparatively
examine the changes between 2006 and 2012. In addition
to finding a significant increase in effective access (33.79%
vs. 51.51%) during this period, the indicator also permit-
ted us to distinguish between the specific contributions
of the two considered elements. On one hand, the rise
in effective access was associated with a substantial in-
crease in financial protection (44.29% vs. 73.40%); this
was concurrent with a reduction in the opportunity for
effective health-care service use, as evident in the in-
creased percentage of the population lacking effective
use (10.50% vs. 21.83%).
Comparisons among the federal states permitted the
identification of significant differences between the ex-
tremes, that is, between states with the lowest & highest
levels of effective access. The results suggest that the indi-
cator can be used for regional comparisons to categorize
which characteristics are associated with the best (and
worst) results.
It is important to note that with the variable of private
health-care service use by the financially protected
population, the use pattern among individuals that pre-
sented health problems in the 2 weeks before surveys
was assumed to be similar to that of the total population.
In other words, the observed pattern was independent of
the characteristics of the individuals who reported service
use in the study period: the pattern was similar re-
gardless of the period and the group that presented
health problems. Nevertheless, this assumption does not
appear to be very restrictive.
Ensuring effective access to health-care services is the
means toward achieving universal health-care coverage.Mexico has made very significant progress in this direc-
tion, particularly in terms of financial protection, yet half
of the population still lacks effective access.
Analysis of the changes reflected in the indicators for
2006 and 2012 reveals a relative empowerment of women
in terms of effective access to health care. The proportion
increased from 34.78% to 53.90% for all women in the
country. This result shows important progress in what has
been highlighted as a priority by the health-care services.
Similarly, whereas in 2006, the lowest socioeconomic quin-
tile had significantly lower effective access than the highest
quintile (quintile 1, 30.78% vs. quintile 5, 39.30%), the situ-
ation reversed by 2012. In that year, the proportion of ef-
fective access for the highest quintile was maintained,
while the proportion for the lowest quintile significantly in-
creased (quintile 1, 62.86% vs. quintile 5, 41.56%).
It is most likely that the population in higher socioeco-
nomic levels is less concerned with access to private ser-
vices and associated out-of-pocket expenses. However,
between 37.14% and 47.10% of the population in the three
lowest socioeconomic quintiles were still estimated to be
in this situation (i.e., the remaining population in those
quintiles without effective access). This result represents
an unequivocal call to reinforce efforts toward im-
proving access to financial protection and for the availabil-
ity, suitability, and quality of health-care services.Conclusion
This study shows that it is possible to evaluate the progress
achieved through public policies focused on establishing a
universal national health system with effective access to
health-care services. The proposed indicator allowed us
to obtain a reference for the degree of effective access
and observe the outcomes of particular policies and
programs in the total population as well as different
subgroups. In addition, the indicator enabled us to fol-
low the progression of effective access over time and
with specified periodicity.Competing interests
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